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OSWER Policy Directive 
109476.00-5 

CHAPTER 4 

INSTRUCTIONS FOR PREPARING CLOSURE 
AND POST-CLOSURE COST ESTIMATES 

Owners and operators must prepare detailed written estimates of the 
current costs of closing their facilities and, for disposal facilities, the 

' 

	

	 costs of monitoring and maintaining them after closure. 1  The cost 
estimates must be based on the activities described in th® closure and 
post-closure plans. These cost estimates are used to determine the level of 

j 	financial assurance required. 

This chapter discusses the assumptions to be used in developing estimates 
as follows: - 	 I 

• 	Section 4.1 -- Applicability of cost estimating 
requirements; 

• 	Section 4e2 -- Basic rules for preparing cost 
estimates; 

• 	Section 4.3 -- Revising cost estimates to reflect 
; 	changes in closure and post-closure plans; 

• 	Section 4.4 -- Annual adjustments for inflation; and 

• 
Section 4.5 -- Documentation for cost estimates. 

~ 	 This chapter supplements the information included in Guidance Manual: 
Cost Estimates for Closure and Post-Closure Plans (Subparts G and H) 
(hereinafter referred to as Cost Estimate Guidance Manual), EPA 
#530-SW-86-036, OSWER Policy Directive Number 9476.00-6. That document 
includes sample worksheets outlining the cost components that should be 
included in a closure or post-closure cost estimate for various process 
types. In addition, that document presents unit costs (or ranges of costs) 
for each of the activities. 

{ 

4.1 APPLICABILITY OF COST ESTIMATING REQUIREMENTS 

Exhibit 4-1 summarizes the applicability of the cost estimating 

; 

regulations as follows: 

(1) Owners or operators of A LL TS D Fs with the exception 
of Federal or State government agencies, m ust prepare 
closure cost estimates based on the ciosure plans. z 

. 	1  40 CFR 264.142(a), 264.144(a), 265.142(a), and 265.144(a). 

Z  40 CFR 264.140 and 265.140. 
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• 	 4-3 	OSWER Polic}r Directive 
' 	 #9476 . 00 -5 

: 	 (2) Owners or operators of ALL facilities with disposal 
units must prepare estimates of the costs of conducting 

~ 	 30 years of post-closure care based on the post-closure 
plan. Disposal units include landfills, land 

 treatment, and dispoaal surface impoundments. 

(3) ALL owners or operators of surface impoundments, waste 
r 	 piles, and tanks required to prepare contingent 

closure and post-closure plans must prepare closure 
and post-closure cost estimates consistent with the 
contingent plans.' Owners or operators of tanks 

' 	 must prepare a closure cost estimate consistent with 
the contingent closure plan if those costs are higher 
than the costs of "clean closure"." (See Section 
2.1.3 of this manual for further discussion on 
contingent plans.) 

(4) Owners or operators of A LL storage or treatment 
! 	 surface impoundments, waste piles, or tanks not 

otherwise required to prepare contingent pians and 
cost estimates must revise the closure cost estimate 
and prepare a post-closure cost estimate if it is 
determined prior to the certification of final closure 
that the unit must be closed as a landfill. 5  

f 	 4.2 BASIC RULES FOR PREPARi'NG COST ESTIMATES i 	 _ 

~ 	 The following sections describe the assumptions that should be used when 
1 	preparing closure and post-closure cost estimates: 
i 

• 	Section 4.2.1 -- Relationship between the closure and 
' 	 post-closure plans and cost estimates; 

i 
• 	Section 4.2.2 -- Scope of the closure cost estimate; 

• 	Section 4.2.3 -- Scope of the post-closure cost 
; 	 estimate; 

• 	Section 4.2.4 -- Inclusion of ground-water monitoring 
costs in cost estimates; 

' 40 CFR 264.228(c) and 264.258(c). 

" 40 CFR 264.197(c) and 265.197(c). 

s  40 CFR 264.112(c), 264.118(a) and (c), 264.197(b), 265.112(c), 
265.118(a) and (d), and 265.197(b). 

e. e 

ICF INCORPORATED 
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. 	 4-4 	OSWER Policy Directive 
#9476.00-5 	 ± 

• 	Section 4.2.5 -- First- vs. third-party costs; and 

• 	Section 4.2.6 -- Disallowance of salvage value and zero credit 	G  
for sale of hazardous wastes. 

' 	 e 

4.2.1 Relationship Between the Closure and Post-Ciosure P1ans 
i 	 and Cost Estimates 

~ 	 The closure and post-closure cost estimates must be based on activities 
described in the closure and post-closure plans (or contingent plans). 

r 	Exhibit 4-2 lists the key activities that must be included in the closure and 
post-closure cost, estimates . Closure and post-closure cost estimates must 
include a cost for each activity or sub-activity outfined in the closure and 
post-closure plans. 'The cost components included in the cost estimate 

 should correspond to the activities described in the plan. 

The cost estimates may be prepared on a per-unit basis or for the whole 
+ facility. Appendix C of this manual include-s sample closure and post-closure 

plan checklists prepared on a per-unit basis that may be useful in identifying 
cost components to include in the cost estimates. The Cost Estimate Guidance 
Manual also presents costs on a per-unit basis. Owners or operators of 

' 	facilities with multiple units may prefer to estimate certain costs (e.g., 
; 	final cover installation, incineration of inventory, removal of wastes from an 

impoundment) on a per-unit basis and others on a facility-wide basis (e.g., 
ground-water monitoring, testing for soil contamination, removal of 

~ 

	

	 contaminated soil and residues, decontamination of facility equipment and 
structures, and certification of final closure). 

4.2.2 Scope of the Closure Cost Estimate 

The closure cost estimate should ref9ect the costs of conducting closure 
in the year that the estimate is prepared. Annually thereafter, the owner 
or operator must update this estimate for inflation either by using an 

~ 

	

	 inflation adjustment factor, or by recalculating the cost estimate based on 
current costs of that year (see Section 4.4). 

r 

The closure cost estimate must be based on the most expensive cost of 
closure at any time over the life of the facility. ' The closure cost 
estimate should always be high enough to ensure that if, at any time, the 
facility had to begin closure, the costs of closure would not exceed the cost 

~ 	 estimate. For example, the cost estimate must account for the costs of 
managing the maximum inventory over the life of the facility, including the 
costs of constructing a new cell to handle the wastes, if necessary, if the 
wastes are to be disposed on-site, and closing the maximum number of cells of 
a landfill even open, including those no longer receiving wastes but not yet 
completely closed. The conditions on which the cost estimate is predicated 
may differ significantly from the conditions anticipated at the end of normal 

` 	facility life. 

° 40 CFR 264.142(a)(1) and 265.142(a)(1). 

ICF INCORPORATED 



~ 

, 

4-5 	OSWER Policy Di.rective 
#9476. 00-5 

EXHIBIT 4-2 
a 

KEY ACTIViT1ES TO BE INCLUOED iN THE CLOSURE 
AND POST—CLOSURE COST ESTIMATES 

~ 	 ACTIVITIES 	 ~ 

~ 	 CL®SURE 	PoST-CLOS(TRE CARE 	~ , 
I 	 I 	 1 
~ Inventory management 	Monitoring 	~ 
~ 	- transportation to off-site TSDF  
~ 	- on-site treatment or disposal 	Leachate management 	~ 

~ Facility decontamination 	Routine maintenanoe 	~ 

( Monitoring activities 	Filing post-closure notices ~ 

~ Finai cover installation 	Maintenance of security 	~ 

~ Maintenanc® of security 	Post-closure certification ~ 

~ Sureey plat 	
I_ 	

~ 

~ Closure certification  

; 

, 
, 

i 
: 

~ 
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In some cases, owners or operators may intend to expand the capacity or 
capabilities of the facilities by constructing new hazardous waste management 	. 
units or expanding existing ones. The cost estimate must equal the maximum 	+ 
costs of closing all units currentiy active at the facility. If -an owner or 

~ 

	

	 operator does not close units prior to expanding or constructing new ones, the 
maximum extent of operation over the life of the facility will be 
significantly greater than at the time the cost estimate was first prepared 
and subsequently updated. Owners and operators must revise their cost 

 estimates whenever the cost of closing the units currently active at the 
facility increases. When new units are constructed or existing units are 
expanded, the cost estimate must be increased within 60 days prior to the 
initial receipt of hazardous waste at the new (or expanded) unit. 

The cost estimate need not include the costs of responding to highly 
unusual contingencies unless such circumstances apply at the time the owner or 
operator prepares the initial cost estimate. For example, the cost estimate 
need not account for costs resulting from the effects of the 100-year flood or 
a liner failure that requires all hazardous wastes in a trench to be dug up 

 and disposed elsewhere. If such an event occurs during the life of the unit 
or facility, thus causing the original maximum inventory estimate to be 
exceeded, the owner or operator shouid revise the closure plan and cost 
estimate to account for the new conditions, unless the maximum inventory will 

i 	be reduced to the level originally estimated quickly. 

T°o account for the maximum costs of closure, the cost estimate should 
reflect fu11y loaded costs, including cost of labor, fuel and maintenance, 

~ 	contingency fees which are routinely incorporated into contractor cost 
estimates. Finally, the closure cost estimates must be based on the costs of

{ 	 hiring an independent party to conduct closure (see Section 4.2.5). 

! 

:. 

4.2.3 Scope of the Post -Closure Cost Estimate 

Tlie post-closure cost estimate must reflect the costs of monitoring and 
maintaining each disposal unit of the facility for the entire post-closure 
care period.' When preparing the cost estimate, the owner or operator 
should assume a 30-year post-closure care period unless the Regional 

i 

	

	Administrator or State Director extends or reduces the length of the period 
prior to final closure of the facility. Because the timing of the 
post-closure care period may vary by unit (i.e., some units will be closed 
while others will be operating) at some facilities it may be easiest to 

 calculate post-closure care costs on a per-unit basis. 

The post-closure cost estimate for each unit is caiculated by multipiying 
,. 	the current ANNUAL post - closure cost estimate by the number of years of 

' 	' 40 CFR 264.144(a) and 265.144(a). 

ICF INCORPaRATED 
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post - closure care req uired. 8  The estimate must include the cost of 
, 	activities conducted annually over the post-closure care period (e.g., ground- 

water monitoring and inspections), and activities required less frequently, 
such as: extensive soil replacement and maintenance or replacement of 

~ 	 equipment (e.g., ground-water monitoring wells). 

The post-closure cost estimate should reflect the costs of 30 years of 
, 	post-closure care in the year that the estimate is prepared and should be 

adjusted annually thereafter until final closure has been certified (see 
Section 4.4). The post-closure cost estimate should also incorporate fully 
loaded costs and third-party costs (see Section 4.2.5). 

4.2.4 Inclus:ion of, Ground-Water Monitoring Costs in Cost Estimates 

The cost estimate for ground-water monitoring during the closure and 
post-closure care periods, should be consistent with the costs of monitoring 
activities conducted during the operating life. If a corrective action 
program has been instituted at a unit or facility, the costs of conducting 
corrective action do not need to be included in the cost estimates.' The 
costs of compliance monitoring, however, must be included. 

4.2.5 First- vs. Third-Party Costs 

The regulations specify that the closure and post-closure cost estimates 
; 	 must be based on the costs to the owner or operator of hiring a THiR® PARTY 

to conduct, the activities specified in the closur® and post-closure 
{ pJans. b0  Parents or subsidiaries of the owner or operator cannot be 

considered third parties. 11  The reguiations do not require that the 
estimates be prepared by a third party. 

40 CFR 264.144(a)(2) and 265.144(a)(2). 

Regulations requiring financial assurance for corrective action are 
currently being developed under the authority of RCRA Sections 3004(a) and 
(u). Financial assurance for corrective action was proposed on October 24, 

, 	1986 in 51  Federal Register  37854. 

1Q  40 CFR 264.142(a)(2), 264.144(a)(1), 265.142(a)(2), and 265.144(a)(1). 

• 	Yl  40 CFR 264.142(a)(2), 264.144(a)(1), 265.142(a)(2), and 
265.144(a)(1). A parent is a corporation that directly owns 50 percent or 
more of the voting stock of the corporation that owns or operates the 

, facility. A corporation is considered a subsidiary of the owner or operator 
if 50 percent or more of its stock is owned by the owner or operator (40 CFR 
264.141(d) and 265.141(d)). 

l CF INCORPORATED 



4-8 	OSWER Policy Directive  
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'rhe following assumptions should be used when preparing the estimates: 

• Hazardous wastes may be treated or disposed of on 
site or at an off-site TSDF. However, if an owner or 

` 	operator chooses on-site management, he must demonstrate 	" 
that on-site capabilities will be available at all times 
over the life of the facility. For example, if an owner 

= 	or operator intends to dispose of wastes in tanks by 
deep welling them on site, the plan must indicate that 
the underground injection wells will be open and 
operating and are allowed to accept the wastes from the 

` 	tank. In addition, if the owner or operator intends to 
dis ose of wastes on site, he must demonstrate that 
disposal capacity will be available at all times over 
the life of the facility. (If the owner or operator 
intends to dig a trench or cell at closure to handle 
remaining inventory, the costs of cell design and 

, construction must be included in the cost estimate. ) 

• The estimate of costs of managing hazardous wastes 
on site- must be sufficient to cover routine maintenance 

9 	that may be required at any time over the life of the 
facility (e.g., operating and maintenance costs for 

i 	 - incinerators). 

" 	 • The cost estimates must incorporate the costs of a 
~._ 

	

	 third party conducting all closure and post -closure care 
activities including managing hazardous wastes on 

~ - 	site, if applicable. For example, the estimate must 
; 	include the costs of hiring a third party to pretreat 
 wastes and dispose of them on site. 

` 	Although the estimates must be based on the costs of a third party 
conducting all closure and post-closure care activities, the owner or operator 
or a corporate parent or subsidiary may conduct the activities specified in 

( 	the closure and post-closure plans. Under all circumstances, however, closure 
~ 	 and post-closure care certifications must be completed by an INDEPENDENT 

registered professional engineer. 12  

4.2.6 Disallowance of Salvage Value and Zero Credit for Sale of 
4. 	Hazardous Wastes 

An owner or operator may intend to recycle all remaining hazardous wastes 
or sell equipment, land, or hazardous waste. While these practices are 

` 

	

	 encouraged, an owner or operator may not deduct the potential salvage value 
of these items from the closure cost estimate. 13  Similarly, owners or 
operators may not assign a zero value to the costs of disposing of wastes 

., 	that are expected to have economic value at closure. 11' 

12  40 CFR 264.115, 264.120, 265.115 and 265.120. 

40 CFR 264.142(a)(3) and 265.142(a)(3). 

. 	14  40 CFR 264.142(a)(4) and 265.142(a)(4). 
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4.3 REVISING COST ESTIMATES TO REFLECT CHANGES IN 
~ 	 CLOSURE AND POST-CLOSURE PLANS 

Prior to certification of final ciosure of the facility, owners or 
` 	 operators must revise the closure and post-closure cost estimate whenever a 

change in the closure or post-closure plan INCREASES the cost estimate. l§  
(See Section 3.3 of this manual for a discussion of deadlines and procedures 
for revising the plans and estimates.) If the Regional or State Office 
determines prior to final closure that post-closure care for any or all of the 
units must continue for longer than 30 years, the owner or operator must 
increase the post-closure cost estimate accordingly. If an owner or operator 
of a storage or treatment impoundment, waste pile, or tank system not 
otherwise required to prepare a post-closure cost estimate must close the unit 
as a landfill, the owner or operator must prepare a post-closure cost 
estimate. An owner or operator may revise the cost estimates if a change in 
the plans results in a decrease in the costs. 

4.3.1 Changes in the Closure or Post-Closure Plans that May 
I ncrease the Cost Estimates 

The following changes in facility conditions or activities could increase 
the closure or post-closure cost estimate: 

j 	• 	An increase in facility size and/or capacity; 

i 	• 	Changes in the partial closure schedule (e.g., an 
owner or op®rator eonducts partial closures of the 

' 

	

	facility less frequently than originally scheduled, thus 
increasing the maximum extent of the operation); 

• 	An increase in the estimate of maximum inventory; 

• Changes in the types of hazardous wastes to be haadled 
at closure; 

~ • Changes in regulatory requirements that affect the 
costs of closure activities (e.g., pretreatment 
standards that must be satisfied to landfill certain 
hazardous wastes; 

'` 	15 40 CFR 264.142(c), 264.144(c), 265.142(c), and 265.144(c). 

'l,iF INCORPORI4TED 
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• 	• More extensive ground-water monitoring requirements as 
a result of an owner's or operator's operating 	 ' 
experience or the availability of new data that were 
previously unavailable; . 	 . 

• 	Contingencies over the operating life of the facility 
which affect the types of activities that will be 

° 

	

	required at closure or during the post-closure care 
period; 

• 	For surface impoundments, wastes piles, and tanks not 
r 	otherwise subject to the contingent plan and cost 

estimate requirements, extensive soil contamination 
results in .the need to close the unit as a landfill and 
conduct post-closure care; 

• 	Extensions to the length of the post-closure care 

, period for one or more units; 

i 	• Changes in annual or intermittent post-closure care 
maintenance activities, including changes in the nature 

+ 	and frequency of the activities required; and 

~ 	 • 	Changes in surrounding land use (e.g., an increase in 
population density surrounding the facility warrants 
increased security provisions during the post-closure 

~ ._ 

	

	care period; expanded ground-water monitoring is 
required due to a change in the underlying ground-water 

~ 	 usage). 
~ 

4.3.2 Changes in the Closure or Post-Closure Plans that May ®ecrease the 
Cost Estimates 

The closure cost estimate may be reduced ONLY if the new estimate still 
accounts for the maximum costs of closing operating units at any time over the 
life of the facility. The following changes in facility conditions may 

` 	justify a decrease in the closure or post-closure cost estimate: 

• Reductions in the size of the facility remaining to be 
~ < 	closed over the  remainins  life of the facility (e.g., 

if the maximum cost of closure over the life of the 
facility includes the costs of closing two landfill 
cells and four tanks, the cost estimate may be reduced 
after closure of the entire landfill if only the storage 
tanks were operating for the remaining life of the 
facility); 

4 

• 	Reduction in the size of the facility subject to 
post-closure care (e.g., fewer cells of a landf ill are 

.. 

operated than were originally intended); 

IyF INCORPORATED 
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• 	Changes in manufacturing processes reduce the 
quantities of hazardous wastes to be handled at closure; 

• 	Reduction in the number of years of post-closure care 
, 	 remaining for units closed prior to final closure of the 

~ 	 facility. 

! 	4.4 ANNUAL ADJLSTMENTS FOR INFLATION 

The closure and post-closure cost estimates must equal the current costs 
, 	of closing the facility and conducting 30 years of post-closure care. To 

account for annual inflation, an owner or operator may either: (1) 
recalculate estimates every year using that year's current prices; or (2) 
every year multiply the current estimate by an inflation factor that measures 

 the general trend in prices in the economy. 16  The cost estimates must be 
, 

updated until final closure of the facility. 

, 	 4.4.1 Options for Updating the Closure and Post-Closure Cost Estimates 
for I nffation 

Owners or operators may choose to update their cost estimates for 
{ 	 inflation by recalculating the costs using current dollars. For example, if 
~ 	 the owner or operator prepared the initial cost estimates in 1985 using the 

pr®vailing pric®s in 1985, in 1986 he may recalculate the estimates using th® 
prices prevailing in 1986. 

~ - 	If the owner or operator chooses to update the cost estimates annually 
using an inflation factor, this factor m ust be derived from the most recent ~ 	Annual Implicit Price Deflator for Gross National Product (GNP) and the 
Annual Implicit Price Deflator of the previous year. 17  The implicit price 
deflator is an index that reflects the increase or decreas® in the general 

f 	price level over the past year, using prices from the year 1982 as the base. 
, 

~ 	 Owners or operators using the implicit price deflator to adjust their cost 
estimates for inflation should follow these three steps: 

~ 	 Step 1. Obtain the most recent annual Implicit Price 
Deflator and the annual Implicit Price Deflator of 
the previous year. 

i 
i 	Step 2. Calculate the inflation factor. 

Step 3. Multiply the inflation factor by the cost estimate 
to derive the new cost estimate. 

~ 	 lc 40 CFR 264.142(b), 264.144(b), 265.142(b), and 265.144(b). 

17  40 CFR 264.142(b), 264.144(b), 265.142(b), and 265.144(b). 

ICF INC®FiPORAIED 
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STEP 1. Obtain the MOST RECENT Annuai Implicit Price Deflator° and the 
Annual Deflator for the previous year from the following sources: 1e 	 - 

(1) The Survey of Current Business; 

(2) Economic Indicators; 

. 	(3) Regional or State EPA Office; and 

(4) RCRA/Superfund Hotline. 

(1) The Survey of C urrent B usiness, is.published monthly by the U.S. 
Department of Commerce, Bureau of Economic Analysis. The figures for the 
Annual Implicit Price Deflators are included in the section of the Survey of 
Current Business called "National Income and Product Accounts Tables." The 
deflators are generally found in Table 7.1, entitled "Implicit Price Deflators 
for Gross National Product." Exhibit 4-3 includes a sample page from the 
November 1985 issue. The Implicit Price Deflator that is used to adjust the 

' 

	

	cost estimate is the one specified for Gross National Product (GNP) -- line 1 
in Table 7.1 (see line 1 on Exhibit 4-3). The most recent annual deflator and 
the annual deflator of the previous year must be used. Therefore, the owner 
or operator should refer only to the annual totals for GNP and ignore all 
quarterly data. The most recent annual deflator in this issue is for 1984 -- 
223.43; the deflator for the previous year (1983) is 215.34. (See "A" on 
Exhibit 4-3.) 

, 

( 	Subscriptions of Survey of Current Business may be obtained for $30.00 
per year by contacting the Superintendent of Documents, U.S. Government 
Printing -0ffice, Washington, D.C., 20402. It also should be available in most 
large public libraries. If the publication is not available in the owner's or 
operator's library, the owner or operator may wish to urge the library to 
obtain the document fro® a Federal Depository Library. The Federal Depository 
Library Program provides government publications free of charge to designated 

; 	libraries. Because of lag times in publishing and distribution, if the 
current month's issue is not available, the owner or operator should use the 
annual price deflators from the most recent issue available. 

; e. . 

► 

18  Because the Department of Commerce derives the Annual Implicit Price 
Deflator by averaging prices throughout the calendar year, the Annual Implicit 

~ 	 Price Deflator is generally not available until February of the following 
calendar year. Therefore, the most recent Annual Implicit Price Deflator will 
reflect inflation of the previous calendar year. For example, cost estimates 

; 

	

	adjusted for inflation in April 1987 will be updated using the Annual Implicit 
Price Deflator for 1986. 

:. 

ICF INCORPOFiATED 



`iAe 	 A 

Onqt-~Grwe 

	

I j 	Seuonally edlur[ed 

	

1983 j 1984 	1984 	1985 

	

111 	II 	!, 	III 	. 	IV 	. 	I 	tI 	fYI' 

~ nationnf prahut. ........... ~ i 215.34 xzx.43 z2z40 i 224.sT': 226.10 I 2x9.o7 : 230.53.; 231.36 

Penond aonwmpuon  
e:peadituree ..................................... 213.6! 220 4: 219.2 	J 221.5 	. 222.8 	I 224.6 	~. 226.2 	; Z27.4 

 1>urable goods ....................................... 177.7 	: 179.0 	! 179.5 	'. I79.2 	1 1M4 	1 179.1 	! 1T8.4 	1178.1 
Nondure6le goode ................................ 
Serrios .................................................. 

	

213.0 	i 217.7 	1 216.4 	i 217.8 	; 219.4 	1220.1 	: 221 :, 221.7 

	

226.0 	1237.6 	i 238.0 	i 239.1 	i 2420 	245.2 	; 248.1 	251.2 

Groee Oriwu domeette  
. 	invotnleet ............................................................................... ~ 

F'ixed inveatment :.....:........................_  
~ 	 ........:............:........_i. , 	~ ............ 	.... 	 .. 	.......... 

Nonnudentud .................................. 206.4 	; 207.8 	' 207.4 	' 208.0 	.209.4 	, 2211.8 	: 2121 	214.8 
Structurs ...................................... 263.7 	'. ^_64.5 	I 284.1 .;. 265.2 	' 265.9 	268.1 	; 271.0 	~. ?T4.7 
Producae~ dureble.quipment.. 

Rredential 
~. 	 ~ 193:3 	186.0 	, 185.4 	i 186.5 ~ 	 ; 187.6 	189.2 ~ 1189.1 	191.3 

~ 255.7 '258.6 	' .°'60.5 ..................:......................246.4 
Nonfarm tcructune :....................: 

255.9 	~ 258.6 	1259.1 	~ '59.3 	. 
249.4 	1259.0 	I 259:2 	t 2621 	' 262.7 	'. 2622 	262.9 	' 264.2 

Fermatructurs ..............:............ 247:3 	1261.5 	1261.7 	1261.1 	' 266.5 	211.8 	2T4.2 	I"76 0 
Peodunre' dunble eqwpment.. 'I 1726 	1173.2 	173:6 	1123 	; 1729 	; 172.6 	1171.5 	i  I70.5 

CIuunR to bueines invenrornp ........  ............ t............ 	...... ......4...........:............:.............  .......... .. 	........... 

Nel tlparin.of 6®ode eAd  

Fsporu ................................................... 241.0 1249.4 i 250:4 	I 250.1 	: 249.6 	! 253.0 	2520 	1 251.4 
Imporus ................................................... 271.5 1256.0 I 269.6 	263.3 	I 263.7 	1252.8 	; 257.1 	' 255.6 

1 
Gorernnleet pnrehnrs ot I ~ 

I 	I 
i 	 I 

goob wd eer+ieae 234.9 I 247.4 12462 	1246.6 	I 23L4' : 254.8 	i Z58.6 	'  259.4 
Fedenl ................... 	

..................... ..... 
2321 241.2 1240.6 	241.5 	i 243:7 	: 246.4 	: 250. t; 248.2 

Nauonal definr .............................. 236.6 247.2 I 246.4 	I 247.4 	; 249.8 	1''324 	1255.6 	' 255.4 
Nandefenee ...............:........................ 220.0 226.1 1225.1 	! 227.1 	I228.2 	'~1.5 	235:2 	1230.9 

Sew end lonl ..................................... 236.7 251.1 ; 250.0 	253.5 	258.9 	1260.9 	1 264.1 	267.9 

Table 7.2.-Fixed°Weishted Pgiee Indexea for Graea National Produet. 
1912 Wei;hts 

Indei numben. 1972- 100. . 	. 

~. . 	 . 

uSwER °olicy Direc:dve 

EXH 18 I l° 4-3 
tiovember 1985 	 SURVEY OF CURRENT BLTSINESS 

Table 3.2.-Federal Government Receipta and Ezpenditures 	 Table T.1.-implicit Pt'ice Detlators for Gfroee National Product 

Billions of dollus 	 Inde: numben. 1972 s 100 

. 1988 I 	1961 1984 	j 	1995 

Tabie 3.3.-State and Loe611 Governmene Receipte and Expenditures I a 	tII 	! 	tv 	: 	I![t 	: 	tII • 

223.8 	i 2I2.6 ~ ' 2x2:8 	I 2x6.1 	i 2312 	! 239.T 	( Sdil 	I 213.9 
~ 	 SS&0 	S70.1 	

Gror nausiu/ produet.............. 
S46,6 Baeeipu .......................... 47g.2 i 523.6 $20.6 S24.6 S29.1 

Pereonl tas ehd nonut ~ 

Peewnd conwsnptfow 
e:9eedituree ..................................... 

I 	 I 	 i  
22t4 	239.1 	i  230.0 	2x2.2 	i 2343 	i 236.4 	! 238.6 	; 240.3 

eeaeiPta ............................... 109.0 129.3 139.6 121.2 123:8 126.8 129.9 131.9 fAeraale goo& ...................... . ......... . ...... 185.0 	1198.9 	. 188.8 	1189.1 	i 189:8 	' 1,91.1 	; 19t.2 
tntrome tatee ......................... 58.7 I 64.5 64.5 64.6 65.7 67.2 68.7 68.9 NondureWe goode ................................ 223.2 rM.7 	228.8 	1229.6 i 231.7 	2324 	1234.5 	234.8 
YonuLaee................................ 40.91 4S.8 45.2 46.5 47.8 49.1 50.6 522 Servwr.................................................. 234.3 	1246.9 	245.2 	i 249.4 	; 2523 	1 255.5 	! 258.9 	: 2622 
Other ...................................... 9.5, 10.0 9.9 10.2 10.3 ~ 10.5 10.7 10.9 I 	~ 

Corponte profits ua aaeru• ! 
I7.9 17:8 1&6 

G/vee peisue domeWe  
1 ............  ............:............ 	............ ~............L.......... 	............ 	 ........... aL............................................ 

Indira.t buane~ tas and 
nonles aecrude ................ 

16:01  

228.0 
I 

19.1 

248.4 I 

20.2 

24b.4 

17.8 

250.5 

1&S 

256.6 261.1 266.8 2T23 

invennwet............................... ..........  
Fized invaeement ................................. 

NonraudtntW..................:............... 

	

234.5 	240.6 	I 2422 	I 244.0 	i 2N.9 	1245.6 	: 241.0 	: 248.8 

	

30.4 	1234.9 	1234.7 	236.1 	1 237.1 	; 2i' 8.7 	1240.4 	: 2725 
Selm cam............................. 

91.3 
119.4 
98.3 

118.3 
96.9 

120.2 
99.4 

123.0 
101.9 

125.0 
103.9 ~ 

127.9 
106.0 

131.0 
I07.9 

Strucmurm 
qWpmMt.. 

I 	

2626 	1265.5  
219.3 	223.0 	i 22'~.8 i 22^4.5 	225.4 	226.5 	

' ~.T 
	 ~ 2Z .3 PropertY ~~ ...................... 

Other .................... 	................ 

101.41 

29.3 30.7I 30.2 30.9 31.7 322 329 3&4 {t~identul........................................ 
C~P 	buewrtwventons..........t9...... ~...._.`... ~ ...._...... 

I 	 ~ ; 	, 
242.3 	i 251.1 	~ 256.4 	I 259.0 	259.7 	258:7 	j260.7 

i 

...........:............i...........!259.6 ~ Contnbutiow for toeid in•. 
wrenoe .................................. 39.0 ~ 426 421 43.0 43.8 44.7 15.7 46.5 

i............' 	......... 

Fedenl 6rnntrin-eid ............... 
; 

36.31 93.2 93.2 921 97.0 95.1 I 98.1 
. 

101.4 tenleea.............................................. 
Net eslane of .toods ead  

....... .....  p....................................:............:.........................:........... 
E:POro ................................................... 248.0 	i 254.8 	I 257.2 	I 256.3 	~ 255.3 	: 253.4 	'. 255.8 	' 254.9 

E:peMltrta ................ 434.1 I 470.7  446.1  477.01  466.0 I 491.9 I  50'f.T $21.1 Importa................................................... 299.9 	; 299.0 	1302.1 	1299.3 	' 297.0 	:'S22 	"?91.7 	I 289.7 

rrnts ............................... 
Puiehtr of goode ead  

452.0 447.4 458.9. 464.8 4720 486.71 498.8 tvob aM wrvtee........................... 
Goeenlnert pulehrw Of  

236.S 	I 249.2 	12465 	260.6 	i 25x.9 	~ 259.9 	' 262.4 ; 	 .257.2 
Compeneeuon of emplol» 

es..._ .................................. 

415.81 

241.4 I 260.7 I 258.3 I 

1 
' 

263.01 267.8 273.3 278.3 ~ . 283.3 
Federal .........................:...................:..... 

Cletmnel defenee............................. 
236.7 	i 246.5 	I 246.4 	I 247.3 	~ 247.9 	. 252.8 ~~~ 253.5 	254.7 
2323 	i. 252.6 	i 2529 	i 253.4 	i 253.8 	~ 258.5 	! 259.5 	,'60.8 

..................................... 
174.41  i91.3) I  189.1 I , 195.9 I , 197.0 198.7 I 

. 
208.3 I 

; 
215.5 Vondefenr ....................................... 

Stu,e end 	lool..................................... 
2~3 	! 230.1 	~ 2i' 0.0 	I?31.6 	~. 2321 	i 238.2 	:.238.2 	!'~9.2 
23&4 	251.0 	249.4 	256.2 	260.1 	264.1 	26i.6 Tnnefer pnymenu w per• 

50.7 : 54.8 i 54.4 54.8 56.8 I . 
I 	~ 	 12S28 	I 	; 

	
;, 	; 

t »ne........
~ Yet munet pud ..................... 

Invest 	

......... .........___ 21.91 _ 25.31 24.91 
i 

-25.9 26.41 
40.6 

26.4 26.5 
43.81  

1-.6.4 
45.4 A ".9 	 '. St4.4 	246.2 227.2 	236.3 	I 235.° 	?.3' 	239.9 	242.1  324 I 38.21 3",5 ; 39.0 1  4221  

i i I _ 
Ceo~ domeeue 	urehaes '  ................ 
Fan Ws......._~ 

' 

I 	' 
I '~15.2 '' 	

! . o  

ias lnnrart raeetwd........ 
 ~ 

54.3 :  63.51  624 j 64.91 66.9 68.6 70.2 1.9 
.................................. 

F~nal 	L. m domawe 	urehar  p ', 	

' 
223.8 	i  2.93.5 	:2329 	; 237.3 	239.9 	j 2423 	: 23i.1 .' 
	 ' i  

Lsee: ~ DW~dende neawd ........ 26I 281 27 I 281 2.9 I ~ 3.0 I ~ 3.1 I 3.2  
en 	...................................................... 227.3 	: .36.4 	• ~5.8 	~ 298.0 	240.1 	. U23 	.44.6 	236.4 

Subndiee !ess eurrent tur• : ~~ , ; , ~ i Penond 	rnnsumpuon 	espend't• :  
Plue of governmeat ; ; , ! ~ 	 ! i turra 	food .......................................... ~ '".-9' 221.8 	"~.9 	.S 	; 2H0.9 	:'J' 27 	?34.2 	' 233.9 	~'~5.3 
mterPrur .....................:.. • _ ~ .81 -8.l i -8.01 -8.11 ~ -8.21 -8.21 -8.31 -8.4 Penonal 	conaumpaon 	e:pendi-   : 	. 	. 	. 

Sut mdiea ................................ 5 i .61 6 I 61 .61 7! .1 I 7 tureo• 	enervy..................................... 365.0 	.368.3 	369.1 	367.9 	! 369.4 	. 365.2 	! r46.0 	372.9 
; CRher penonal conrumpuoa ea• ~ 

. 	

. lua of 
~ emment enn 

. 8.3 	. ~ 
I ~ 

Penditurn............:........ 	............ 
~ 

209 4 	218.5 	~ ; 237.3 	' 220.1 	; 2~2.5 	i 225.1 	221. S 	27.9.8 
g 	 rprure.. 1  8.7 i 8.61  8.7 8.81 8.9 I 9.0 9.1 

Groeo domrete Preduet ...................... 
': 

=4.3 	'. 233.9 	1233.0 	I 2!' S.3 	1 237 4 	I 240.0 	! 2424 	-. 244:2 
[,me 	Wye amruals Is ~ ; i ~ !  i Buamem ...................... ................... .. 27.i' .5 	~ 2324 	~ ~ 1.6 	' ?33.9 	: ~6.0 	.'~8.1 	40.3 	41.9 

diabuneaunu.........._ .......... 0, 0. 0. 0 	j 0! 0 ~ 0; 0 Nonfum  ................................... ...... .'.24.6 	L..........................  ............ . ......................... :...................... .. 

Srrphr 	or 	deAeit  
i 	YIPA'e ............. 44.1 SZ.91 54.51 47.61 SS.6 i 53.7' 50.31 49.6 

SoeLd inurent: funde... ... _. 
Other 	.. 	.. 	...__. 

37. S i 
66 ,  

426 , 
10 4: 

41.9 j 
126 1. 

33.3 : 
4.3' 

44.51 
il.l 	. 

45.4 '; 
1.3 

46.1 , 
4.2: 

46.6 
30 

Pab/e 
: Grvs domeauc purohaea evude GNP lew e:porta plue unporta: find Wa ro domeuea pur• 

ehern quele linal Wm 1~ esporu Piue imporL. 

ICF INCORPORATED 

r 

Y 	` 

► 

i 

 ~ 
, 	I  SeeuonllY edjueteddcannuei nter  

1983 	i ~ 1981 	1 1984 	1 	1985 

[I 	1 	ffi; 	N 	I 	i 	IY 	I 	IIY ' 

Uaetiw ..........................  641.11  704.1  j 704.31 706.21 
I 

, 
721.91  771.4 t  

I 
132.91 772.o 

renipu ....... 	.. 	....... 	... 295.2 ! 
Penqnd taoc and nontaa  

315.0 I 3107, 319.7 ~ 327.91 362.2 318.3 354.8 
Ineome tu~ ........................ 308.4 303.8 314.0 321.21 355.4 310.8I 347.4 
FAtato end gafl tatr........... 
Nontuee:............................... 

288.8I 
5.9 
.5I 

5.9 
.7 

6.2 
.6I 

5.0 
.7 

 6.0 
T 

6.2 6.1 
.71 

6.6 
.7 

Corponle proritu-te= eeeru• 1 
ai, ............................._............. 59:8I 70.81 . 	75.6 65:3 69.1 67.4 ~ 66.1 69.5 

Ind'eraet buuns us md  
nonu:acaruala ................ 524I 55.5 55.9 56.1 ~ 55.9 36.4 601 ~ 56.6 

Fatvs ~ tess .......................... 36.1 I 	35.8 36.1 35.6 35.5 35.3 35.3 35.3 
Cuetomeduus ..................... 9.1 I1 ~.9 121 I24 t21 125 11.51 120 
Honuar ................................ 7.11 1.H 7.7 9.2 ~ 8:4 ~ 8.71 8.3 

Contnbuuone for weial 
13.81 

inaureues ............................... 233.7 263.4 2620 266.2 269.0 285.31 288.9 2921 

Ezpenditurs................. 819.1 g60.b g66.0 886.6 919.1 9315 918.0 973.0 

PaRhaue of goodn end I ' 

~ 

tervnes ............................... 269.7 295.4 296.4 3020 315.71 319.9 324.2 350.6 
Netiond defene .................. 200.5 221.5 220.8 220:3 231.6 233.9 241.1 255.0 
Yondetenr ............................ 69.3 73.9 75.6 81.7 64.1 85.9 83.2 96.8 

Truufer peymenrn .................. 345.6 353.0 350.1 353.8 360.4 370.3 369.8  373.0 
To peeao~u ... 	. 338.7 344.5 ~ 3t3.7 346.2 347.2 363.1 361.6 365.6 T. 

 to~eignen ... .................... T.0 8.4 6.4 7.7 13.1  7 .2 ~ 8.2 7.4 
Grantriatid co Stan u ~d 

laea! govemmente ................ 86.3 93.2 93.2 92:1 91.0 95.1 98.1 101:4 
Nat intunet pnd ..................... 94.2 116.7 110.9 1220 126.4 128.2 1328 1322 

Interert piud ......................... 119.5 143.6 138.0 149.0 153.9 155.6 159.6 160.0 
To penoau end bun• 

ns ................................. t01.8 124.0 119.2 128.9 1329 134.9 139.01 139.1 
To fonisaen .....:............... 17.1 19.6  18.9 20.0 21.0 20.7 20.61 20.9 

Is Intereet narnved........ 25.3 26.9 21.2 27.0 27.4 27.4 26.9 2T.8 

SLLbudm Ier carrent 6ur• 
plus of governawat 

"23 ~ 11.7 20.7 15.8 enter9ruwe ......................... 
Subeidaee ................................ 

23.4 
21.7 21.6 16.4 

16.5 
15.8 20.5 

23.1 
217 

22t 
25.7 17.0 

Is: Curnnt rurplue of 
governmeet enurprues.. - l.7 -.T -1.3 -.7 -.3 .6 3.8 1.2 

Irc 	W e6e 	accruale 	lera . 
diebun.menu  ....................... .. 	.-.4 ~ 	 .1 .2 -.4 ~ 	 . 	. 	.5 - 	.1 -1.0 .. • 	0 

8ur*ue 	or 	deAcil 
VIPA'e ..............: -178.6 -175d. -163.T -190.61 -191.8 

I 
-166.i -214.1 -201.9 

Soeial.iawrancefunda............ -28.4 -8:5 ~ -7.T -10.2 -2.5  1 .8 -. 4  
Other .......................................... -t50.2 -167.41 -156.0 

-7.3I 
-173.3 -187.7 -1626 -215:8 -200.E 



4-14 	OSWER Policy Directiv® 	= 
09476.00-5 

• 	 (2) Economic Indicators is published monthly by the Council of Economic 
Advisors. The same GNP annual deflators as are published in the Survey of 	• 
Current Business are published on page 2 of Economic Indicators in a table 
entitled "Implicit Price Deflators for Gross National Product." Exhibit 4-4 

' 	includes a sample page from the November 1985 issue. As discussed above, the 
owner or operator should refer to the most recent annual figure for GNP and 
the annual figure for the previous ysar. (See "B" on Exhibit 4-4.) 

Subscriptions may be obtained from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402, for $27.00 per year. It 
also shouid be available in most large public libraries or through the Federal 

` 	Depository Library Program. 

(3) The EPA Regionai or State Office should maintain a subscription to 
• 	Survey of Current Business or Economic Indicators. 

(4) The owner or operator may also contact the RCRA/Superfund Hotline 
toll free from 8:30 to 4:30 EST at 800-424-9346. In Washington, D.C., the 

' 	number is 202-382-3000. The owner or operator should be sure to request the 
most recent Annual Implicit Price Deflator and the final Annual Implicit 
Price Deflator for the previous year. 

STEP 2. Calculate the inflation factor by dividing the most recent 
' 

	

	 annual implicit price deflator by the annual implicit price deflator of the 
previous year. Using the figures included in the November 1985 issue of 

t 	Survey of Current Business or Economic Indicators (shown in Exhibits 4-3 and i _ 	4-4) as an example, the inflation factor would be calculated as follows: 

f 	 Most recent GNP Annual Implicit Price Deflator, 1984 	(223.43) 

Previous Year's Annual GNP Implicit Price 	(215.34) 
Deflator, 1983 

The result is an inflation factor of 1.04. 

STEP 3. Adjvst the cost estimates for inflation by multiplying the most 
recent closure and post-closure cost estimates by the inflation factor. For 
example, if a closure cost estimate of $100,000 prepared in December 1984 were 
adjusted for inflation in December 1985, the new cost estimate would be 
$104,000 (i.e., $100,000 times the inflation factor of 1.04). Each subsequent 
update for inflation will adjust the cost estimates updated the previous 
year. Using the above example, in December 1986, the owner or operator will 
multiply the new cost estimate of $104,000 by an inflation factor derived from 
the 1985 and 1984 Deflators. 

4.4.2 Deadlines for Adjusting Cost Estimates for Inflation 
.. 

Owners and operators must update their closure and post-closure cost 
estimates within 60 days PRIOR to the anniversary date of the establishment 
of the financial assurance instrument. Owners or operators who use the 

` 	finaneial test to demonstrate financial assurance must update their cost 

ICF INCORPORATED 
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GROSS NATIONAL PRODUCT IN 1972 DOLLARS 
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1980 ................. ~ 1.4i3.0 i 	931.8 i t65.d I 47.1 l -4.4 30.3 ; 159.1 	; tU8.8I 284.3 I 106.4 i 7091 36.1 I ii7.9 ; 	1.ti9.4 
1981 ................. 1  IJl'2' 	950.5 175:0 i4.51 11.:3 4:.8 1b0 1 ' 1164. 38t.0 1If)3! 733 :36t1 li6`i 	l.ifNt.y 
1982 ................. 1  t.480.0 	963.3 ! t$6.9 1  :37.9 10.{ i 59.7 ' 1-!f 	b l 118.0 :92.7 i 117.0  i 79.1 37.9 ! 175. T. 	I k 9f14 
1983 .................  L.534. 7; 	I,Uf)9.3 t i1.0 ~ 53. i I- 3.H I t3.ti 1.39. ~ I 1'6 9 1 e9t.9 i I i6.:' ~4 ,; •31 0: l i ~ t 	t Saa.:3 
I984 ................ ~ t 	Ii.39::3 j 	1.O1i2.•} ~ 304.9 60? '4,9 - t5.t) l F6:0 tbt.l i:30..1 i l"'m.5 99.ti 3d.9 : 1 i9 6 ; i 	1.614.5 

1982: II1........i 1.477.1 j 	964.2 163.9 I 36.8 I -6.4 j =:i.7 : t-16.6 i 120.9 I 292.8 I 117.'2 i 80.6 i :36.6 I 175.7 	; 	1,4t33.5 
IV........., 1,478.8 ! 	976.3 I 161.5 ; 40.8 -:'4.6 ! 94.1 ' 136.7 ; 112.6 i:3UU.6 I 124.8 ; 81.9 , 42.9i 175.8 	I 	1.50:3.4 

r 	 1983: I...........I 1.491.01 	982.5 i 181.6 I i6.2 -16.5 i 32.9 , l38 2 115.3 ~ 
I 

294:3 ~ l 19.0 i 83.:3 j :35.7 
i 

1 io 3 	I 7Gi.5 
II.......... 1,.524.8 	1.006.2 i I6tS.3 ~ 53:4 -6.1 ! 13.6 I 137.0 ; 1:'3.} 	1 .92.-1 1 11'l.`? ! 94.8 1 32.3 t 70' ; 	15:30.9 
III........ 1.5a0.2 ~ 	1.01a5.6 ; 172.6 57.2 .9 ~ l 1.9 I 141. 6  i 129. i 292.0 115. 6  ~ 34.-1 i 31.': ' 1 76 4 	1.549.3  
IV......... 1,572.7 : 	1.032.4 ! 184.5 , 

I 
57.8 7.2 I 2.0 1 141.0 ! 139.1 '; 288.8 , 3.01 36.3 I 26.7 175.8 ', 	1,365.4 

1984: 1,610.9 , 	1.044.1 ; 19:3.:3 
I 

60.61 31.6 i -8.3 144.9 I 153.2 d89.5 I l 1e.2 ~ 87.1 ; 23.21  i 177.3 	I•579.:3 [...........I 
[I.......... 1 b38.8 I 	I.U64.2 I :02.9 60.8 1  :0.3 I- 11.4 	; 144.7 I 156.2 302.1 I 123." 1  89.6 ' 33.6 l78 9 	1.618..5 

t III........ ~ l.1i45.2 ; 	t.065.9 i'?09.5' 60.1 ' 30.6 i-27.0 147.4 j 17k.•! 306.1 1'35.0 i 89.1 I 36.0  : 181.1 ; 	1.814.6 
IV  ......... ' 1.662.4 1(.075.4 I'313.8 59.2 16.8 ;- 

I 
1:3.-1 147.1 ; 

I 
160.5 1 310.5 l'39.6 I 92.7 i 38.8 i 

' 
180.9'j 	1.645.6 

, 

	

1985: [........... 	1,6ti3.5 1t.089.1 I 	213.0 j 	60.0 

	

II.......... 	1.67t.3I t.102.i l 	e20.:31 	60.9 

	

III'......., 	1.688.9 1 1.116.5 , 	•'18.'2 1 	62.6 

	

19.1 ' - 25.4 I 	143.7 ' 	172.1 

	

8.3I -53.8 	137.91 	171.8 

i 	! 

	

2.51 -38.-t 	I38,0' 	176.4 
I  

	

310. 7+ 1 	129.8 	92.7 	:37.1 	180.9 ~ t.ti4-~ .-t 

	

313.5 	l'e9.7 	94.3 1 	35.4 i 	183.9 , 1•663.0 

	

327:5 I 	I41.3 	99.9. 	41.4 ; 	186.2 '' 1.686:4 

.~wrc. Deputment of Commeree. Buremu at Ecpnomw .itufma. 

IMPLICIT PRICE DEFI,ATORS FOR GROSS NATIONAL PRODUCT 
COlunln 
one 

[1972-100: quartertv data are seasonallv adjustedl 

Personaa consumption Gross private 	Exports and imports of 	: tiovernment purcheses of gouds and 
espenditures domestic ina•estment 	i 	¢onds and sernices :ervices 

i 	Grnss 
Period 	! 	national ! 	I 	Vrrndur• 	I  I Yonresi• 	I 	~ 	I  

! 	Residen• 
Federal  

`tate i 	product I 	Durable Total 	I;~ 	i 	ab3e 	I Senices 	dential 	i 	tiat tuted i 	Bxpnrts 	' 	Itnports 	! 
I 	fixed 	; 	I 

; 	Yationai 	\on• 	and local 
~ 	goods 	I Yotal 	! 	defense 	', 	defense 

j 	 1976 .....................J 132.34 i 131.i 	I 123.9 I 137.2 I l'39.6 1 l'38.6 ; t-10.7 	! L55.3 I 185.6 , 133.5  i 13•?.4 i 1:33.i 	; 1:38.:3 
1977 	......................: 140.05 I  1:39.3 1':9.3 1•13.6 l'39.3 	~ 146.3 I58.0 ' 161.9 I 'I 3t)$.8 l4'_.8 	i 111.9 	: 1 34.6  148.4 
1978 	....................... 150.4$ ! 149.1 	I  136.4 I 153.•1 	

I 
150.0 I 157.: I 178.:3 	! 172.6 ! ai. l 153. l 152. i 153.8 159. ; 

t979 ......................1 I63.43 j 162.5 I 145.01 169.9 I 162.3 1 170.8 1  200•5 I 192.5 j -246.1 164.8' 166.0 t62.5 t73.i 
1980 ......................: 178.•P3 1  179.0 ' 156.2 ~ 188.1 	! 178.8 ! 186.2 ' '_'18.5 	i •?12.9 t :89.-1 ! I85.'_ 	' 1t~ 7.a  180. 8  t91.5 

~ 	 1981 	......................! 195. 60 : 194.5  1  1ti7.1 20•3.5 ! 196.8 i :02.2 ' :34.1 	! 2:30.9 ! :93.8 1  207.6 	,. e09. t 204. i :UA 0 

t9A'3 ......................: 202.38 '. 306.0 { 174.5 1 208.7 213.6 1 ^-09.5 n_41.3 ::36.0 '?79.3 	'°_?1.-1' :9i.0 :u9.:9 S_':'.9 
._' 15.:34 :1:3.6 	1 l i 7. i i :13.0 I :26.0 ! '?06.•~ 	- '?4ti.•1 ~~41.0 	! 271.5 332.1 '~ :31i.5 2~U.() lafi. i 

B 	l98•~ 
.................... 

:23.43 220.4 ! 1790 _° 17.7 ! :37.6 I :07.$ i ~55.7 . :49.4 i 266.0 '. '?41.3 :47.2 224. i '-':i 1. i 

1983: III ............... 308.53 :07.6 ; 175.5 1 209.6 i 215.6 ! 208.8 i 241.$ ! '236.2 I '290.9 ; 423.2 i =27.4 :13.9 :-l.i 

° IV ............... 210.27 : 309.6 I 175.6 210.5 I  219.4 I 310.1 	! 240.0 1 
I 

235.3 i 280.1 :223.8 1  :33.1 	; '?06.:' 	' 939.-1 

1983: I .................. '31•_'.87 	'?10.i ! Ii6.6 I 210.2 I  •_'21.9 I ?07.1 	I :35.2' 237.7 I :67.8 !229.4 
I 
i 233.i I 219.4  

II ................ 214.25 :12.8 I 1i6.8 I 212.6 324.9 ' 305.2 1  ~ 43.0 ; 339.4 271.0 i 230.8 	'. 2:34.8 + 2 120.3 	'; :':3i.9 

fII ............... '!1:i.89 ?14.8 	i 178.0 ^_11.5 i ?27.3 i :05.1 I 248.i i 241.5 276.3 932.8 j :37.9 	'; •219.1 	I 238.4 

x IV .............. 218.21 	' 216.0 j 179.3 ~ _14.8 1 :29.7 !. 208.1 	! 348.3 i II  ?45.4 270.3 ; 235.6 ', :40.0 :31.4 	, 241.6 

1984: I .................. '?'30.58 ~ 18.0 ' 179.0 ( 217.4 j 332.6 ']06.3 i 249.4 ; :47. i j 267.9 '•?38.5 '?45.1 	I ^_15.5 3 ~ti.~ 

II 	. ,o. 	'~ >.40 2119 . 2   t i9.5 I   .~ _16.~ I n 	i _36.0 .~ 	' .07. ~ .~ 	~ _55.9 .>- 	~ _~0.•! ~  ~ 369.6 240.6 :46.3 ; 225.1 	' 250.0 

III .............. :24.57 ''21.5 I 179.2 217.8 	! 239.7 i  :08.0 .58.6 250.1 i 263.3 341.3 :47.4 I :27. t 2.53.5 

. IV 	..............: :'26.10 ; :22.9 ! 178.4 I ?19.4 ~ 4'3.0 i e09.4 ! 259.1 1 
I 

'249.6 I :63.7 i 243. i 1 '349.8 1  :23.2  

1985: [ .................i :29.07.: "24.6 i  t79.1 	! 220.1 e45.2 21 11.8 	i 258.6 j 251.0 ! '152.8 ! 446.4 252.4 : 23t.3 	' :60.9 
II 	................ 330.55 ', -226.2 i 1T8.4 '121.2 	; :48.1 	! 212.1 '?59.3 1 :52.0 1 457. I'j 250.1 253.6 ; 285.2 7, 364. 
III r  ............: '231.86 :'_7.4 ! 178.1 	I 221.7 251.2 1 '?1-1.8 	' 460.5 i :51.4 	! :55.6 I:48.2 I 255.4 430.9 ! '167.9 

~ 	 .~nurce Drpenmem oi t'ommerce. Buretu of Ecommte .\nUrae. 
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, 	 ®stimates for inflation within 30 days AFTER the end of the firm's fiscal 
year and prior to the submission of financial test documentation to the 
Regional or State Office. 

' 	Prior to October 29, 1986 (the effective date of the May 2, 1986 rules), 
cost estimates were updated for inflation on the anniversary date of the cost 
estimate rather than on the anniversary date of the financial assurance 

, 	mechanism. This change in deadlines may result in a number of one-time 
adjustment rules that apply the first time an owner or operator of an existing 
facility renews the financial instrument (or resubmits financial test 
documentation), or updates the cost estimates under the revised regulations. 

f 

The ruie for caiculating the inflation adjustment factor for the first 
time under the May 2, .1966 rules will depend on when the cost estimate was 
last adjusted for infiation under the previous regulations AND the 
anniversary date of the financial assurance mechanism (or the fiscal 
year-end date for financial test users). These rules are discussed below. 

R ule l: 	If the cost estimate was last updated between 
October 29, 1985 and March 1, 1986, and the next 
update is required between October 29, 1986 and 
March 1, 1987 (i.e., the anniversary date of the 
financial instrument or the fiscal year-end date 

s 	 falls within this period), the inflation 
adjustment factor is calculated by dividing the 

' 	 1985 Deflator by the 1984 Deflator. l ' 

~ 
R ule li: 	If the cost estimate was last updated between 

~ 	 March 1, 1986 and October 28, 1986, and the next 
update is required between October 29, 1986 and 
March 1, 1987, no adjustment for inflation is 
required until the period between October 29, 1987 
to March 1, 1988. These owners or operators have 
already updated their estimates to account for 
1985 inflation. 

R ule 111- 	If the cost estimate was last updated between 
October 29, 1985 and March 1, 1986, and the next 
update is required between March 1, 1987 and 
October 28, 1987, the inflation adjustment factor 

, 	 is calculated by dividing the 1986 Deflator bp the 
1984 Deflator. These owners or operators must 
adjust their estimates to reflect 1984 and 1985 
inflation. 

19  Owners or operators with finantial instrument renewai dates between 
October 29, 1986 and December 27, 1986, wi11 not have the full 60 days to 
update their cost estimates. Similarly, owners or operators using a financial 
test with a fiscal year ending between October 1, 1986 and October 27, 1986 
will have less than 30 days to update their estimates. In these situations, 
owners or operators may wish to contact the Regional or State Office or the 
RCR® Hotline to obtain the Deflators as quickly as possible. 

ICF INCORPORATED 
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, 	R ule IV: 	If the cost estimate was last updated between 
March 1, 1986 and October 28, 1986, and the next 

= 	 update is required between March 1, 1987 and 
October 28, 1987, the inflation adjustment factor 
is calculated by dividing 1986 Deflator by the 

~ 	 1985 Deflator. 

4,5 DOCUMENTATION FOR COST ESTIMATES 

Although the regulations do not specify the format to be used for closure 
and post-closure cost estimates or the level of detail to be provided, the 
cost estimates must contain sufficient detail to aliornr the Regional or State 
Office to evalvate their, accuracy. Documentation for the cost estimates 
should clearly delineate all activities and subactivities consistent with 
those described in the closure and post-closure plans and include the fully 
loaded costs of closure and post-closure care, including the costs of labor, 
equipinent, and contingency fees. Documentation supporting cost estimates 
should also clearly reflect that such estimates are based on third-party costs 
where required. Five sources that might be used in developing cost estimates 
for the activities listed in the closure and post-closure plan are: 

(1) Guidance Manual:_ Cost_Estimates for Closure and Post-
+ 	Closure Plans (Subparts G and H) , November 1986, 

available through EPA Regional Offices (OSWER Policy 
~ 	 Directive Number 9476.00-6); 
~ . 

(2) Owner or operator experience; 

(3) Contractor estimates; 

(4) Cost estimating handbooks; and 

(5) Worksheets and workups. 

~ 
	 These data sources are described in more detail below. 

! 

4.5.1 Guidance Manual: Cost Estimates for Closure and Post-Closure 
° 	 Plans (Subparts G and H) 
~ . 

This EPA guidance manual contains guidance and information on key cost 
, 	 components and ranges of unit costs applicable to closure and post-ciosure 

: 
	 care activities. The manual is organized into four volumes: 

• 	Volume I contains worksheets outlining cost components 
applicable to facilities with tank, container storage, 

, 	and incinerator units; 

• 	Volume II contains worksheets outlining cost 

.._. 
	 components applicable to land disposal units; 

ICF INCORPORAT80 



. ,-1 

~ 

	 4-18 
	

OSWER Policy Directive 
#9476.0Q-5 

• 	Volume III contains information on unit costs of key 
~ 	 closure and post-closure care activities (e.g., final 

cover, certification); and 

0 Volume IV contains detailed documentation of the unit 
costs. 

1 	 4.5.2 Owner or Operator Experience 

In many cases, the most readily available source of cost information for 
existing facilities will be operating records. For example, if an owner or 
operator routinely ships wastes off site to a TSDF and intends to follow the 
same procedures during.closure, an estimate of the costs of treating or 
disposing of inventory at closure may be derived from contractor invoices. If 
an owner or operator intends to construct a cell as part of closure 
procedures, records of the costs of excavation, installing liners, 
ground-water monitoring, etc., should be available from internal records. 

, 	Records from previous partial closures includi.ng  contracts and invoices for 
installing final covers, decontaminating facility equipment and soil, and 
installing security equipment also may provide information to support the cost 
estimate. Similarly, the costs of ground-water monitoring during the closure 
and post-closure care period may be similar to the costs of monitoring during 

~ 	the facility's active 1ife. 

The cost estimates must be based on the cost of hiring a third party to 
conduct closure and post-cdosure care activities. Thus, the owner or 

~ .- 

	

	 operator must include a factor for hiring third-party labor if current 
practices include in-hous® labor and activities. 

~ 
~ 

' 	4.5.3 Contractor Estimates 

Many cost estimates, particularly for those services that are to be 
purchased from a contractor or contractors, may be obtained from the 
contractor themselves. It is not necessary for documentation purposes to have 
written and validated cost estimates; a record of the party contacted, the 
date of the contact, and the estimates given is sufficient. 

4.5.4 Cost Estimating Fiandbooks 

 Three widely used cost estimating handbooks are the Means Mechanica) 
Cost Data, the Means Construction Cost Data, and the Means Site Work Cost 
Data, which are pubiished and updated annually by Robert Snow Means Company, 

` Inc. Care should be taken in using such manuals. For example, some manuals 
include costs of administration, normal contingencies, and profits in their 
unit costs estimations, whereas others do not. In some cases, theoretical 

i-• 

	

	work rates must be adjusted to normal field conditions and to include 
administrative costs. 

e 
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4.5.5 Worksheets and Wor°kups 

' 	Detailed workups of the costs should include an estimate of labor, 
equipment, energy, and material needs; the basis,for these assumptions and the 

 total time required for each activity should be included in the workup. Costs 
" 

	

	for supervision and administration should be added and adjustments made to 
account for fully loaded labor and equipment costs. 
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APPENDIX A 

' 	 CLOSURE TIMELINES 

` 	This appendix contains four timelines that reflect key closure activities 
and the timeframes in which those activities are conducted. The activities 

' include those performed by the owner or operator in conducting closure and the 
administrative activities performed by the Regional or State Office during the 
review and approval of closure plans. 'Lhese timelines assume that closure 

, activities and plan approval are completed by the deadlines specified in 
Subpart G. However, the timelines also identify points in time at which 
extensions to the deadlines may be granted. 

The timelines are based on the status of closure plan approval. 
Therefore, the four timelines address: 

(1) Permitted and interim status facilities with approved plans for 
surface impoundment, waste pile, landfill, and land treatment 
units; (Exhibit A-1); 

(2) Permitted and interim status facilities with approved plans for 
container storage, tank, and incineration units (Exhibit A-2); 

(3) Interim status facilities without approved plans for surface 
impoundment, waste pile, landfill, and land treatment units 

~ .- 	(Exhibit A-3); and 

! 	(4) Interim status facilities without approved plans for container 
storage, tank, and incineration units (Exhibit A-4). 

`rhe following notes may be helpful when using the timelines: 

• Receipt of the final volume of hazardous waste occurs at day 
zero; 

• The days correspond to days before or after receipt of the 
final volume of hazardous waste, with events that occur before 
that point taking place on "negative" days. The regulations 
generally measure the closure deadlines from the date of receipt 
of the final volume of hazardous waste. The deadlines for 
submission of closure plan and notification of closure, however, 
are triggered by the "expected date of closure (i.e., within 30 
days after the final receipt of hazardous wastes or longer if 

' 	approved by the Regional or State Office)." In order to minimize 
confusion that might result if deadlines used different 
benchmarks, all deadlines including those for submitting the 

. closure plan and notification, use receipt of the final volume of 
hazardous waste as a benchmark. For example an owner or operator 
must notify of the intent to close a landfill cell 60 days prior 
to the expected date of closure. This deadline is denoted on 

J 

	

	Exhibit A-1 as 30 days prior to the final receipt of hazardous 
waste; 

;_ 	 ICF INCOiiPORATED 
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• The timelines are designed so that the deadline is the last 
possible day that an event may take place, unless a variance or 
extension of time is obtained by the owner or operator; 

 • The legend indicates the points in time when extensions or 
variances may be requested; 

• 	'I°he description of the event_taking plac$ occurs immediately 

i above and to the right of the day by which it must take place; and 

• 	'°0/0" refers to the facility owner or operator and "RA" refers 
' 	to the Regional Administrator. 

~ 
~ 

~ 

I 

,. 
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OSWER Policy Directive 
#9476.00-5 

APPENDIX B 

• 	 TECHNICAL EVALUATION CRITERIA AND SITE-SPECIFIC 
< 

FACTORS TO CONSIDER IN DETERMINING THE LENGTH 
OF THE POST-CLOSURE CARE PERIOD 

 ~ 	 The Subpart G regulations give the Regional Administrator or State 
Director the authority to extend the length of the post-closure period beyond 

' 	30 years or reduce it on a case-by-case basis. He also may temporarily extend 
, 	or reduce the length of the period or temporarily suspend certain activities 

based on cause. In addition, the owner or operator or member or th® public 
may petition the Regional Administrator or State Director to change the length 
of the period. l  

This section suggests factors that may be appropriate to consider in 
evaluating the length of the post-closure care period and in preparing 
documentation to support a petition to extend or reduce the period. Section 
B.1 discusses broad technical criteria that should be examined and Section B.2 
presents facility-specific technical factors that may affect the decision. 

This appendix also presents a number of hypothetical scenarios 
illustrating how site-specific information might be used to support an 
ext®nsion or reduction in the length of the period. ®lthough all of the 

~ 	 scenarios are hypothetical, they indicate the types of information that should 
j 	be examined and how the technical criteria and site-specific factors may be 
~ 	 evaluated. 

{ 	T°he hypothetical scenarios referenced in this appendix are not intended to 
represent all the possible situations that could be encountered. Rather, the 
scenarios describe the types of information that should be considered given a 
hypothetical set of facility conditions, present a decision under these 
particular conditions, and describe the rationale for the hypothetical 

i, 	decision. 

 B.1 TecMnical Evaluation Criteria to Consider in Determining 
the Length of the Post-Closure Care Period 

The following four technical evaluation criteria provide a framework for 
assessing how well a unit or facility will protect human health and the 

~ 	 environment: 

< 	(1) Cantain ment - How long will the unit or facility 
contain the wastes after closure? 

(2) Detection - Will the systems currently in place at 
the unit or faciiity detect releases of hazardous 

k 	wastes? 

' 	1  40 CFR 124.5(a), 265.118(g), and 270.41. 
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(3) Migration and Attenuation - Will the wastes migrate off site, 
and will the leachate be attenuated in the environment? 	~ 

(4) Risk Potentia) - Who potentially will be exposed to a waste 
' 	release, how toxic are the waste constituents 2  and, consequently, 	- 

what risks are involved? 

, 	 B.1.1 Containment 

The first and foremost objective for the design and operation of any 
disposal unit is the isolation of the hazardous wastes. Thus, when 

' 

	

	 evaluating the containment criteria, emphasis should be placed on determining 
when a likely release of leachate will occur and its potential magnitude. 

The most important parts of a containment system are the liner (single, 
double, or triple) and the cover or cap. The purpos® of the liner is to 
contain the wastes in place and minimize ground-water contamination. The cap 
is designed to minimize infiltration of water into the unit, and thereby 
prevent the formation of leachate. (Generally, land treatment units are not 
capped because they are designed for waste degradation rather than waste 
containment. This distinction is discussed more fully in Section B.2.1.1.) 

. 	 Improvements in landfill technologies (e.g., double synthetic Iiners) 
generally wili result in longer, though not permanent, waste containment. 
Virtually every disposal facility, no matter what the design, will eventually 

~ 

	

	 leak and realease leachate. Releases due to improper design, construction, 
installation, or operation of the unit are more likely to occur and be 
detected prior to the end of the 30-year post-closure care period. Releases 
due to the eventual degradation or wearing-out of the containment devices may 

~ 	 take longer than 30 years to occur. Nevertheless, because most wastes 
i 	 contained within landfi1ls undergo limited chemical or biological degradation 

as a result of the isolation, toxicity, and volumes of the wastes, releases 
)' 	caused by the eventual wearing-out of a facility will still pose a significant 
; 	 risk to human health and the environment. The processes and rates of 

hazardous waste degradation will vary for different chemicals and for 
site-specific conditions found at facilities, including chemical/physical 

i 	properties (e.g,, anaerobic or aerobic conditions, potential pH) and 
' 	biological properties (e.g., the specific microbial population within the 

landfill cell). In most cases, biological degradation of hazardous waste 
constituents will occur at very slow rates because microbial populations are 

i 

	

	limited by the highly contaminated environment. In addition, many of the 
constituents that promote microbial growth, and therefore chemical 
degradation, such as light, water, and oxygen, are restricted by the landfill 
cover. Therefore, significant degradation of hazardous wastes will not begin 

' 	until the wastes have been released from the containment systems. 

In summary, based on purely technical considerations concerning 
containment, any slowly degradable toxic waste that is placed in a landfill or 

~ 	 other containment facility has the potential to damage human health and the 

k 
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environment. Moreover, this damage may occur over a very long timeframe well 
in excess of the standard 30-year post-closure care period. As a result, 
monitoring until all the solubie hazardous wastes have been removed or have 

~ 

	

	 leached off site, or until the owner or operator has demonstrated that local 
environmental conditions will limit potential ground-water contamination to 

. 	 acceptable levels may be appropriate. 

B .1. Z Detection 

Nbnitoring for leachate generation and reJeases serves as the most 
effective means of ch®cking the integrity of a hazardous waste managensent unit 
d urin g the post-closure care period. If wastes are detected beyond the 
containment boundaries, corrective action can be taken to prevent continued 
migration of the wastes off site. In evaluating ground-water monitoring 
results, it is important to keep in mind that there is a lag between leachate 
generation and release and migration to the point of detection. In addition, 
in some cases, improper well placement in relation to containment facility 
configuration, well construction, ground-water movement, and characteristics 
of the leachate migration may preclude detection of a releas®. If leachate is 
detected, the results may indicate that either corrective action is warranted 
or extended post-closure monitoring is needed to ensure that the release does 
not pose a threat to human health and the environment. 

B.1.3 Migration and Atttenuation 

t 	The extent to which leachate will migrate and pose a threat is a function 
' 	of two general factors: (1) envircnmental transport (e.g., ground-water 
` 	discharge rates) and (2) waste characteristics (e.g., adsorptivity and 

r 
degradability). 

If migration of a release is expected to be very slow, then virtually no 
risks may be associated with a release over the short term because the wastes 
will not contaminate drinking water supplies that sre in use. In such a case, 
post-closure care monitoring would have to be extended over a very long period 
to ensure that a slowly moving contaminant plume would be detected. On the 
other hand, rapid migration would allow for earlier detection but may also 
pose a greater threat to drinking water supplies. Thus, the predicted 
migration patterns and rates will affect the determination of an appropriate 
duration for post-closure care monitoring. 

The extent to which wastes have degraded during containment is also 
important to the evaluation of the long-term hazards. For example, land 
treatment facilities are designed to promote continuing degradation; 
therefore, the danger of serious releases from those units or facilities 

; 	presumably will decline over time. In contrast, the isolation of wastes in 
landfills can actually inhibit degradation, thereby maintaining the hazardous 
constituents over a longer period. In addition, many hazardous wastes simply 
do not readily degrade. 

~ 
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, 	 B .1 .4 Risk Potential 

The overall risks stemming from hazardous wast® management are determined 
by the: likelihood of exposure to the waste, and the effects associated with 

• 	 that exposure. The severity of a release is a function of the leachate 
concentration at the point of release, and more importantiy, the leachate 
concentration at the point of exposure. If a unit's containment systems 

, degrade very slowly, the structure of the liners (if present) should attenuate 
the leachate migration rate and limit the releases to low concentrations over 
long periods of time. In addition, the leachate may further adsorb, degrade, 
and otherwise be attenuated in the environment. Finally, only 1ow levels of 

` 	risk may be associated with chronic exposures at low concentrations to certain 
waste constituents. If only "low'toxicity" wastes are present in a unit or 
facility, the risk assaciated with exposure to these wastes would be 
relatively low. These several factors, alone or in combination, may limit the 
risks associated with a release from a unit or facility and, therefore, lessen 
the need to extend the post-closure ground-water monitoring period. 

B.2 Site-Specific Technical Factors Involved in Evaluating 
the Length of the Post-Closure Care Period 

Exhibit B-1 summarizes the relationship between the general evaluation 
~ criteria discussed in Section B.1 and the site-specific technical factors. 

The exhibit also identifies the types of information that could support a 
request to the Regional Administrator or State Director to alter the length of 

~ 

	

	 the post-closure care period. The three categories of facility-specific 
factors are:' 

T 	 (1) Facility characteristics; 
d 

(2) Waste type and characteristics; and 

~ 	 (3) Environmental and health considerations. 

Although these three categories are addressed separately, they cannot and 
should not be assessed independently of one another. For example, in 

d assessing the adequacy of a facility's design, its environmental setting and 
the types of wastes that are being contained must also be examined. To help 
illustrate how site-specific technical factors may influence the length of the 

~ 	 post-closure care period, the following sections refer to hypothetical 
scenarios summarized on Exhibit B-2. These scenarios are intended for 
illustrative purposes only and should not be considered directly applicable to 
any particular facility. Iiowever, they may help to clarify the kinds of 

~ - 	information that deserve consideration. 

B.2.1 Facility Characteristics 

~ 	 An assessment of the following facility characteristics will give a 
general indication of the expected ability of the facility to contain wastes 
over the long term: 
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B-11 	OSWER Policy Directive 
#9476.00-5 

(a) Process type; 

~ 	 (b) Facility design; 

` 	 (c) Waste management (operational) practices; and 

(d) Corrective action activities. 

B.2.1.1 Process Type 

Landfills, land treatment units, and disposal surface impoundments retain 
` 	hazardous wastes after closure. In addition, storage impoundments, waste 

piles and tank systems that cannot be "clean closed" also must be closed as 
landfills. 

Land treatment is designed to promote the degradation of constituents 
placed in or on the - treatment zone, to transform them into non-hazardous 
constituents, or to immobilize them. The purpose of the post-closure care 

! 	period is to allow continuing degradation of the wastes in the unit. Thus, 
; 	the post'-closure care period in effect serves as an extension of the active 

life of the land treatment unit. If an owner or operator of a land treatment 
unit expects that the waste constituents will degrade before the end of the 
30-year post-closure care peri.od, he may submit a demonstration to the 
Regional Administrator or State Director in accordance with the provisions in 
40 CFR 264.280(d) showing that the level of hazardous constituents i.n the 

~ 	 treatment zone does not exceed background values. (S.ee Scenario 1 in Exhibit 
~ ., 	B-2.) In contrast to land treatment facilities wher® hazardous constituents 

are assumed to become non-hazardous over time, post-closure acti.vities at all 
~ 	 other types of units closed as landfills are designed exclusively to contain 
j 	the hazardous wastes over the long term. 

B.2.1.2 Facility Design 

; 	 The function of a waste management system is to CONTAIN and DETECT the 
forrnation and minimize the escape of leachate, gases, and solids from the unit 
into th e environ ment. Facility design characteristics which may influence 

~ 	the length of the post-closure care period are: 
<. 

, 
• 	Facility size; 

; 	• 	Liner; 

• 	Final cover; 

` 	• 	Leachate collection, detection and removal systems; 

• 	Control of run-on and run-off, and 

• 	Ground-water monitoring system. 

® 
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Facility Size. Facility size could be important if the facility has 
numerous disposal units and operates for a large number of years. A typical 	' 
landfill operation closes individual cells as their disposal capacity is 
reached. Therefore, for facilities that contain many cells and continue 
operating over a long time span, an individual cell could be receiving 
hazardous waste 30 years or more after the first cell at the facility was 
closed. In this situation, some units will be conducting post-closure care 
activities while others will be actively receiving wastes. Unless the cells 
are hydrologically independent and have separate containment and monitoring 
systems, it may be appropriate to evaluate the length of the post-closure care 
period on a facility-wide rather than on a per-unit basis. 

Liner. Liners are required for Iandfills, surface impoundments and 
waste piles to contain and prevent migration of leachate from a unit or 
facility. The effectiveness of a liner or liner system may vary according to 
the number of liners, the liner thickness, and the liner materials.2 

Disposal units are often lined with compacted clay soils or synthetic 
` 	materials. Both types of liners can react with certain wastes thus causing 
, 	liner degradation and increasing the permeability of the liners over time. 

For example, strong acids capable of dissolving soil components increase the 
permeability of clay barriers, and some organic . solvents degrade synthetic 
liners. The likelihood of liner degradatfon should be evaluated individually,. 

` 

	

	because the processes depend on the site-specific composition of both the 
leachate and the liner material. 

~ . 	Although liners may remain effective in preventing waste migration from 
the unit until well after closure, their principal role occurs during the 

~ 

	

	 active life of the unit. While the unit is operational, the liner is relied 
upon to contain the hazardous wastes. Liquids are removed during operation of 

~ 

	

	 the facility, at closure, and during post-closure care, to further protect the 
integrity of the liner. Scenario 2 in Exhibit B-2 illustrates how the 
integri.ty of the liner system may influence the decision about the length of 

: 	the post-closure care period. 

Final Cover. A final cover that remains viable prevents releases by 
minimizing leachate formation through infiltration. Cover materials may 
include clay, synthetic liners, or natural soil, all of which may vary in 
thickness and may or may not have an upper vegetative covering. The 
regulations specify, however, that the cover must be at least as impermeable 
as the bottom liner.' In addition, if a synthetic layer is used in the 

` 	Z  40 CFR 264.221(c), 264.301(c), 265.221(a), and 265.301(c) require 
double liners and leachate collection systems for new impoundments and 
landfills, and §§264.251 and - 265.251 require single liners and leachate 

o. 

	

	collection systems for new waste piles which will reduce some of the 
variations currently found in facility designs. 

' 40 CFR 264.310 and 265.310. 
b. 
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bottom liner, a synthetic layer must also be used in the cover. Because of 
the importance of the final cover in preventing releases, the Regional 

' 

	

	 Administrator or State Director should consider how well the cover has 
performed during the post-cfosure care period to date. 

` 	 Leachate collection, detection, and removal systems. Most surface 
impoundments, waste piles and landf ills are required to have leachate 
detection and removal systems installed above the lowest liner. New landfill 
units must have leachate collection systems both above anfl below the upp®r 
liner. °  The owner and operator must continue to operate the leachate 
collection and removal system during the post-elosure care period until 

' 	leachate is no longer detected. If leachate is generated well into the 
post-closure care period, this could suggest a cover or liner failure 
warranting an extension of the post-closure care period. On the other hand, 
if leachate is not detected or collected in the system, the Regional 
Administrator or State Director should evaluate whether the leachate 
collection system is fu nctioning properly, i.e., whether it is capable of 
withstanding chemical attack from leachate-containing materials in the 
facility, whether it can withstand pressure from the weight of the overlying 
waste, and whether it functions without clogging. 

Control of run-on and run-off. Various structures such as dikes, 
berms, freeboard, foundations and above-ground structures must be maintained 
during the post-closure care period to control run-on and run-off and aid 
containment. Because such structures are integral to the prevention of 

; 	leachate formation, both the design of the structure and its maintenance wbll 
; 	affect the facility's ability to pievent releases an.d may influence the 

appropriate length of the post-closure care period. 

Ground-water monitoring system. Ground-water monitoring is the primary 
means of detecting leachate releases and must be continued at disposal 
facilities throughout the post-closure care period. In addition to reviewing 
the results of monitoring tests, the reliability and sensitivity of the 
ground-water monitoring system should be examined bafore accepting the results 
at face value. Contaminants in ground water experience relatively little 
mixing or dispersion, and, as a result, plumes of these contaminants remain 
concentrated. The plumes move slowly through most aquifers (genarally in the 
range of five to 50 feet/year) and typically remain for many years. An 
individual plume may underlie only a very small part of the land surface and 
therefore can be extremely difficult to detect. If, for example, the 

_ integrity of the containment is in doubt yet the ground-water monitoring 
system has not detected any contamination, the construction of additional 
wells and continuation of the monitoring period may be appropriate. 

:... 

° 40 CFR 264.221(c), 264.251(c), 264.301(c), 265.221(a), 265.254, and 
265.301(a). 

i 	. 
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B.2.1.3 Waste Management (Operational) Practices 

Even the best-designed unit or facility must be managed properly in order 
to prevent releases. Improper management during a facility's active life 

~ 	 (including early years of post-closure care for units closed prior to final 
closure) could put excessive stress on facility structures or could result in 
contamination of subsoils that might only be discovered as ground-water 
contamination during the post-closure care period. The following management 
practices are among those that help to ensure facility integrity: 

	

• 	Routine maintenance and inspections designed to 
detect equipment malfunctions and physical damage to 
final cover (e.g., cracks, erosion); 

• Emergency procedures to handle natural disasters 
and catastrophic events (e.g., flooding caused by a 
meteorological event); 

	

• 	Fast and efficient responses to accidents/spills 
that may occur; and 

	

• 	Good compliance records. 

i 	Although sound waste management practices are not in themselves sufficient 
to justify a reduction in the length of the post-closure care period, a 

I 	well-managed facility is more.likely to maintain its structural integrity and 
~ 	have monitoring records that could support such a reduction. On the other 

hand, poor management practices may justify an extension of the period to the 
extent that these practices have increased the likelihood of a serious release 

f 	occurring which would result in a threat to human health and the environment 
+ 	and the potential need for corrective action. For example,• a history of 

frequent spills during the operating life of a facility may suggest that the 
post-closure care period should be extended to increase the likelihood that 

i future ground-water contamination resulting from these spills is detected and 
corrective action is undertaken if needed. Information on waste management 

, practices (e.g., reports from on-site inspections; records of violations and 
compliance orders issued; documentation regarding closure plan review; and 
partial and final closure certifications) should be readily available to the 
Regional Administrator or State Director. 

B .2.1.4 Gorrective Action Activities . 

Depending on the timing of a release and the duration of the corrective 
action, the compliance period and corrective action may extend beyond the 

~ 	 30-year post-closure care period. The regulations do not specify, however, 
whether the post-closure period should be extended to be consistent with these 
requirements. Nevertheless, tfie Agency may consider requiring an extension 
of the post-closure period when the corrective action continues beyond the 
thir - ear 

	

ty y 	post-closure care period to ensure that the contamination 
problem is not exacerbated by new releases from the containment system. 
Although compliance monitoring is conducted along with the corrective action, 

. 	continued post-closure care detection monitoring would alert the Regional 
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Administrator of contamination that is more wide-spread than originally 
believed, or to additional releases that may occur. Scenario 3 in Exhibit B-2 

J 

	

	illustrates the factors that should be considered at a facility undergoing 
corrective action. 

B.2.2 Waste Types and Characteristics 

• 	 As discussed in Section B.1, the migration and attenuation of the waste 
determine how widely the waste may be dispersed in the environment and wh®ther 
the release will ultimateiy lead to human exposure. T'hus, these factors 
determine the risk potentiai for the waste. If a unit contains toxic 

` 	wastes which pose a significant environmental hazard due to their persistence 
and mobility, all else being equal, it may be appropriate to consider 
extending the post-closure care period. Waste characteristics are defined by 
the physical and chemical properties of the wastes, including: 

" 	• 	®egradability: 'rhe degradation rate is a function of the 
wastes' environment or surroundings. For example, a waste 
exposed to the atmosphere may be degraded by the process of 
photolysis (solar degradation) or hydrolysis (breakdown in 
water). In the soil, biodegradation may result from enzymatic 
actions. Degradation rates are higher in the uppermost portions 
of a soil profile because there is greater exposur® to air, 

' 

	

	microorganisms and other biota which promote degradation. 
Therefore a substance remaining in the upper levels of soil will 

' 	be more subject to degradation than one moving rapidly through 
the soil. Similarly, certain biodegradable substances, such as 
organic chemicals, are less likely to migrate to ground water in 
a hazardous state than nonmbiodegradable substances because 

~ 	 microorganisms in the upper levels of the soil will cause them to 
degrade before they reach greater soil depths and the ground 
water. 

; 	 • 	Volatility: The volatility of a substance refers to its 
tendency to separate into liquid and gas. This tendency depends 

~ 	 upon such factors as the concentration of the substance, 
; 	temperature, and vapor pressure. Certain organic solvents are 

highly volatile. 

' 	• 	Solubility: Solubility is the ability of a substance to be 
dissolved in liquids. A waste with highly soluble hazardous 
components (e.g., formaldehyde and phenol) would form a leachate 

3 

	

	with higher concentrations of hazardous constituents than a waste 
with hazardous components low in solubility (e.g., metals), given 

' equal amounts of water and waste. Wastes with a high solubility 
will more readily travel from the waste disposal unit as leachate 
if water infiltrates through the cover and into the waste 

~ disposal unit and be more likely to contaminate the ground water 
than insoluble compounds. Moreover, wastes that are not readily 
degradable will have an even higher potential for contaminating 
ground water. 
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 • 	A dsorptivity: Adsorptivity measures the tendency of a 
substance to cling to soil particles. Wastes containing 
substances with high adsorptivity, such as PCBs and lead, are 
easily bound to the soil, thus restricting their movement through 
soil to ground water. Therefore, while lead is not 
biodegradable, lead concentration in leachate will be attenuated 
due to adsorption. 

• 	Bioaccumulation: Substances with a high bioaccumulation 
rate, 5  such as PCBs, tend to accumulate in the tissues of 
plants or wildlife. 

• 	Kinematic viscosity: The kinematic viscosity of a substance 
F 	indicates the relative rate at which a fluid containing the 

substance would flow. Substances with low kinematic viscosity, 
such as many organic solvents, would form a leachate which flows 
more rapidly than water. Like adsorptivity, kinematic viscosity 

' 

	

	would i.ndicate how rapidly a leachate might move toward ground 
water. 

• 	Toxicity: A chemical causes acute toxicity if it leads 
to death or an illness soon after exposure. C hronic toxieity 
is associated with low levels of exposure to certain chemicals 
over long periods of time (e.g., exposures to a contaminated 

~ drinking water source). Chronic responses may include cancer or 
birth defects. A chemical may cause both acute and chronic toxic 
responses. The type of response is generally a function of 

; the level and path way of exposure. However, some substances 
can be acutely toxic even in minute quantities (e.g., arsenic, 
lead, mercury, and toxaphene). 

In summary, an evaluation of the chemical and physical properties of a 
waste should indicate the potential for a waste reaching the ground water. 

r 	For example, a waste with a very slow degradation rate but a low level of 
toxicity may cause less harm to the environment than a waste that degrades 
rapidly but is highly toxic. Consequently, post-closure care and monitoring 
may be extended for those wastes that would impose a higher degree of hazard 

' 	over the long-term if released. Scenarios 4 and S in Exhibit B-2 illustrate 
; 	how information about waste characteristics might be used in a facility 

evaluation. 

; 	5  The octanol-water partition coefficient is often used as a relative 
measure of the ability of a chemical to partition into the fatty tissues of an 
organism and therefore bio-accumuiate. 

~.. 
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E.2.3 Environmental and Health Considerations 

Environmental considerations include information about the soil, 
ground water, topography, and climate such as : 

• 	Unsaturated zone (soil) 

-- identity of the subsurface media (®.g., soil and/or rock); 

-- chemical composition of soil subsurface media; 

-- soil porosity/bulk density/hydraulic conductivity; 

-- type of.surface soils. 

• 	Saturated zone (ground water) 

depth to ground water, distance to we11s; 

-- hydraulic gradient and hydraulic conductivity; 

®° structural/geologic features (e.g., existence of 
aquitards, regions of relative impermeability acting as 
barriers to the movement of ground water); 

-® ground water use; 

-- direction and rate of ground-water flow. 

• Topography and Geography 

-- distance to surface water; 

°- distance to property boundaries; 

land formations, and other relevant features of the 
facility and site; 

-- surface run-off patterns. 

• 	Climatological Conditions 

-- weather patterns; 

-- precipitation; 

- 	temperature. 
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Waste constituents or their subsequent degradation or transformation 
products released to the environment also may pose risks to human health. 
While consumption of contaminated drinking water directly threatens human 
h®alth, consumption of food products which have bioaccumulated toxic 
substancss indirectly affects human health. Population density, uses of 
gr®und and surface water, and present and potential surrounding land use 
should be considered when gauging potential exposures and thus the 
cutnulative level of risk. 6  Scenarios 6 and 7 in Exhibit B-2 describe 
situations in which the population at risk would enter into tthe deliberations 
concerning post-closure care. 

° Strategies for protecting gr®und water have been a recent subject of 
EPA attention. Several states have also begun developing ground-water 
protection strategies. See: Environmental Protection Agency, "A Ground Water 
Protection Strategy for the Environmental Protection Agency," August 1984. 
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CLOSURE, CONTINGENT CLOSURE, AND 
POST-CLOSURE PLAN CHECICLlSTS 

. 	This appendix contains checklists which identify the necessary types of 
information that should be addressed in a closure or post-closure plan. A 
closure plan checklist is provided for seven major types of ha2ardous waste 

= 	management units: 

	

• 	Container Storage and Iiandling Units; 

• Tank Storage and Treatment Systems; 

' 	• 	Surface Impoundments; 

	

• 	Waste Piles; 

	

• 	Land Treatment; 

	

• 	Landfills; and 

, 	• 	Incineration Systems. 

Also included is a checklist identifying th® activities to be included in 
a conting®nt closure plan required for permitted surface impoundments and 
waste piles that do not satisfy the specified liner requirements, and for 
permitted and interim status tank systems without secondary contai.nment (see ~ 

	

	Section 2.1.3 of the main text). In addition, a post-closure plan checklist 
applicable to all facilities with disposal units is provided. 

t 	This appendix does not include checklisks for ml,scellaneous hazardous 
waste technologies, such as placement of wastes in underground mines, thermal 
treatment other than incinerators (e.g., molten-salt pyrolysis, wet-air 
oxidation), open burning/open detonation of explosive wastes, certain 
chemical, physical, and biological tr®atment units, some water disposal 
activities, and research in miscellaneous units. These checklists may be 
provided at a later date as updates to this guidance manual. 

The purpose of the checklists is to indicate the types of information to 
be included in a plan and to present a suggested format for organizing the 
information. The checklists also include the applicable regulatory citations 

R 	for reference. The closure plan checklists are organized into three major 
` 	sections: 

, 	 • 	Facility Description -- Discusses design and ope-rating 
information about the unit and the relationship of the unit to 

° 

	

	other hazardous waste management units, if any, at the facility to 
provide a basis for discussions of closure procedures; 1  

1  Where a Part B permit application has been submitted for the unit, 
much if not all of the information listed under Facility Description will have 

• 	been presented in the application. The closure plan need only reference the 
appropriate sections of the Part B application where this information is to be 
found. 
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• 	Closure Proced ures -- Describes the steps necessary to 
perform closure of the unit; and 	 - 

• 	Closure Schedule -- Presents timing and scheduling 
information for all of the partial and final closure activities. 

The suggested format for the post-closure plan checklist conforms to the key 
post-closure care activities, namely monitoring and routine maintenance 
activities. 

Each checklist is designed to address all the possible types of 
information that may be necessary to include in a plan for that specific 
process type unit. Because site-specific conditions play a considerable role 
in shaping closure and.post-closure plans, not all items on the checklist may 
be applicable to a particular unit or facility. For example D  if all waste 
inventory from the closure of a tank storage system is to be sent off site for 
disposal, there will be no need to describe on-site treatment or disposal 
methods for these wastes. Similarly, if it can be demonstrated that there 
will always be sufficient capacity available in an operating landfill cell to 
dispose of waste inventory at any time during the active life of the facility, 
then there will be no need to provide information on the design and 
construction of a new cell. 

For the convenience of the checklist user, each item on the checklist 
includes a space to note whether the specific information is provided in the 

~ 	plan or is "not applicable'". In addition, it includes a corresponding space 
+ 	on the page to accommodate a brief written comment or note explaining why 

certain information is not applicable. This information may help to serve as 
r 	an outline in preparing the closure plan, as well as a management tool for 

reviewing the plans. 

In preparing or reviewing a closure plan for a inultiple process facility, 
the user should refer to each of the applicable process-specific checklists. 
For example, for a facility comprised of container storage and handling units, 
tank treatment, and landfills, all three checklists should be used. Because 
the checklists address activities on a per-unit basis, the landfill checklist, 
for example, does not address the procedures for removing and handling the 
waste inventory associated with the treatment tank system. In preparing the 
closure plan, however, the owner or operator may choose to describe certain 
closure activities on a per-facility basis (see Section 2.2 of the main text). 
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